Introduction
Following to the fundamental study of Malgrange [7] , Ramis elucidated the analytic meaning of slope of Newton polygon for ordinary differential operators [10] : In generic cases the index of operator in formal Gevrey class of order s equals to the ordinate at the origin of supporting line of Newton polygon with slope k = l/(s -1). He also demonstrated various comparison theorems.
The purpose of this note is to generalize one aspect of Ramis theory to partial differential operators. There seems to be three ways of generalization:
1. To consider holonomic systems.
2. To consider operators of Kashiwara-Kawai-Sjostrand type [1, 3] .
To consider Cauchy problems.
For 1, 2, we refer to Laurent theory [4, 5, 6 ]. We shall discuss from the standpoint 3.
On the other hand, our study is closely related to the Cauchy-Kowalewski theorem. Mizohata's inverse Cauchy-Kowalewski theorem asserts that if the operator is not Kowalewskian, there exists a divergent formal solution [8] . It is well known that the formal solution of heat equation belongs to Gevrey class of order 2. The problem is what determines the Gevrey order of formal solutions.
From a different point of view, Ouchi developed the theory concerning the analytic meaning of formal solutions [9] . It is certain that his theory implies one part of our theorem. There exists, however, more elementary and straightforward method to our problem. § 1. Notations For x = (x l9 x 2 , ..., x n )eC n , we set \ x \ = max i<j<J*/l-Let 0(\x\ < r) be the set of all holomorphic functions in {x e C"; |x| < r}. We also set where #°(|x| < r) is the set of all continuous functions on [x E C"; |x| < r}. 
Definition, The Newton polygon of P, denoted by N(P) 9 Remark. If P is a differential operator with holomorphic coefficients, this definition is a special case of more general one [4, 5, 6 ]: If we choose
then according to Laurent's notation [5] we have
N(P) = N Af o(P) •
Let us notice that this definition is different from that of Mizohata [8] . For example, it suffices to consider the operator
To examine the analytic meaning of k j9 we define the functions of formal Gevrey class.
Definition. Let s > 1, p > 0 and r > 0. Then we denoted by G* >r the set of all where a j?a e G s . We assume that P is not Kowalewskian:
We consider the Cauchy problem where There exists a unique formal solution u e G°°. The Cauchy-Kowalewski theorem asserts that, if P is Kowalewskian, u is convergent. We investigate precisely the relation between the divergence order of u and the Newton polygon of P. 
for 0 < r' < r, i = 1, 2, ..., n.
The proof is straightforward. Inequality (1) 
Proposition 1. Let T and s be non-negative real numbers. Let f(t) = X?=o Cjt j E } with radius of convergence > T. If f(t) > 0 for 0 < t < T, then

/or 0 < t < T.
Since the assertion is trivial for s = 0, we assume s > 0. It suffices to prove that L s has the following integral representation: for / stated above,
The convergence of Integral Is proved in the same way as that of Euler's expression of Gamma-function. For f(t) = t", we have
This implies that (7) holds for / polynomial. The right side of (7) 
We define a sequence {u k } as follows:
Next we set
Then we have for fc > 1,
We also set w fc = D?v k9 then we have for k > 1, v k = D~mw k . Then the sequence {w fc } satifies the following equation:
where (9) QA~m = I a^D* x t*^D-^w k .
0<j<m,a
Let T and r 0 be positive real numbers such that /, a jt(l e Gf iro . We fix T I e ]0, r 0 [. It follows immediately that for 0 < p < T and 0 < r < r 0 , To make the assertions clear, we stated Theorem 1 under more restrictive assumptions, which we shall make less strict as follows. [2] .
Needless to say we have to modify the number of Cauchy data in this case.
These assertions are proved in the same way as Theorem 1.
